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Executive Summary 

 

Aquatic Control was contracted by the Rock Lake Conservation Club to complete aquatic 
vegetation sampling in order to update their 2004 aquatic vegetation management plan.  
Funding for development of this plan was obtained from the Rock Lake Conservation 
Club and the Indiana Department of Natural Resources-Division of Fish and Wildlife as 
part of the Lake and River Enhancement fund (LARE).  This plan update was also 
created in order to continue eligibility for LARE program funding to control exotic or 
nuisance species.   
 
Aquatic vegetation is an important component of lakes in Indiana; however, as a result of 
many factors this vegetation can develop to a nuisance level. Nuisance aquatic 
vegetation, as used in this paper, is described as plant growth that negatively impacts the 
present uses of the lake including fishing, boating, swimming, aesthetic, and lakefront 
property values. In the past, the primary nuisance species within Rock Lake is the exotic 
plant Eurasian watermilfoil. White water lily is also abundant in Rock Lake and can 
create nuisance situations around dock areas.  The primary recommendation for plant 
control within Rock Lake includes the use of Renovate herbicide to selectively control 
Eurasian watermilfoil throughout the lake.  A LARE funded treatment was completed in 
May of 2005 to 9.0 acres of Eurasian watermilfoil.  The Association received LARE 
funding for treatment of up to 8.0 acres of Eurasian watermilfoil in 2006.  In 2006, 
Eurasian watermilfoil was not detected in either the spring or summer plant surveys, so 
no treatment was completed.  There appeared to be dense microscopic algae blooms 
during both sampling events.  These blooms appeared to be affecting the density, 
diversity, and abundance of native vegetation.  It is the recommendation of this plan that 
the Rock Lake Conservation Club continues to pursue funding for completion of 
vegetation surveys and potential treatment.  In addition, it is recommended that the 
Association pursue LARE funding for completion of a diagnostic study which should 
help address the issue of the declining water quality.  It was also recommended that lake 
residents follow environmentally sound lakefront property management practices.   
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1.0 INTRODUCTION 

This report was created in order to update the Rock Lake Aquatic Vegetation 
Management Plan.  The update will serve as a tool to track changes in the vegetation 
community, to adjust the action plan as needed, and to maintain eligibility for additional 
LARE funds.  Items covered include the 2006 sampling results, a review of the 2006 
vegetation controls, and updates to the budget and action plans.  The plan update was 
funded by the Indiana Department of Natural Resources Lake and River Enhancement 
Program (LARE) and the Rock Lake Conservation Association.  Once reviewed and 
approved, the update should be placed in the Rock Lake Aquatic Vegetation Management 
Plan binder, following the 2005 update and prior to the appendix.   

 

2.0 2006 SAMPLING RESULTS 

Two surveys were completed on Rock Lake in 2006.  A Tier I survey was completed in 
May and a Tier I and II survey was completed in August.  The spring survey allowed for 
the determination of control areas and documentation of changes within the emergent and 
rooted-floating plant community.  A second Tier I survey along with a Tier II survey was 
completed in August in order to document success or failure of the control techniques and 
to compare 2006 results to the 2005 data.  
 

2.1 Spring Tier I Survey 

On May 25, 2006, a Tier I survey was completed on Rock Lake. The Secchi depth was 
found to be 1.5 feet and plants were growing to a depth of 4.0 feet.  The survey revealed 
five distinct plant beds totaling 12.7 acres (Table 1 & Figure 1). Eight different species 
were observed.   

 

 

Table 1. Rock Lake Tier I Survey Results, May 16, 2006 

Lake:Rock  Number of plant beds: 5 

Date:5/25/06  Number of species: 8  

Secchi: 1.5  Littoral zone size: 12.7 

Plant Bed I.D.  1 2 3 4 5 

Plant Bed Size (acres) 3.7 0.1 8.7 0.1 0.1 

common coontail (Ceratophylum demersum) 1 - - - - 

sago pondweed (Potamogeton pectinatus) 1 - - - 2 

white water lily (Nymphaea tuberosa) 2 2 2 1 - 

spatterdock  (Nuphar variegetum) 1 4 4 4 - 

water willow (Justicia Americana) 1 - 1 - - 

bulrush spp. (Scirpus spp.) 1 - 1 1 - 

common cattail (Typha latifolia) 1 - 1 1 - 

largeleaf pondweed (Potamogeton amplifolius) - - - - 2 
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Figure 1. Tier I Plant Beds, Rock Lake, May 25, 2006 

 
 
Plant bed 1 was located along the eastern side Rock Lake (Figure 1). It was determined to 
be 3.7 acres in size. A total of seven species were observed. White water lily (Nymphaea 

tuberose) was the dominant plant species. Coontail (Ceratophyllum demersum), sago 
pondweed (Potamogeton pectinatus), common cattail (Typhia latifolia), spatterdock 
(Nuphar tuberosa), water willow (Justicia Americana), and bulrush (Scirpus spp.), were 
present at the lowest abundance rating (less than 2%).     
 
Plant bed 2 was located along the northeast shoreline of Rock Lake and was comprised 
entirely of rooted floating vegetation (Figure 1). This plant bed was determined to be 0.1 
acres. Spatterdock was the most abundant species with a score of 4 (>60% abundance) 
followed by white water lily with a score of 2 (2-20% abundance).  
 
Plant bed 3 was located on the entire western shoreline (Figure 1). This plant bed was 
determined to be 8.7 acres. A total of five plant species were observed in plant bed 3. 
This bed was comprised of rooted floating and emergent vegetation.  Spatterdock was the 
most abundant species followed by white water lily, bulrush, water willow, and common 
cattail.  
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Plant bed 4 was located on the eastern side of Rock Lake and was determined to be 0.1 
acres (Figure 1). Spatterdock was the most abundant species followed by white water lily, 
bulrush, and common cattail. 
 
Plant bed 5 was located on the eastern shoreline (Figure 1). This plant bed was 
determined to be 0.1 acres. Plant bed 5 was comprised entirely of submersed vegetation.  
Largeleaf and sago pondweed were the only species observed in this bed.  
 
No Eurasian watermilfoil was found during this survey despite extensive rake sampling.   
 

 

2.2 August Survey 

A Tier I and II survey was completed on August 1, 2006 in order to document changes in 
the plant community and to assist in planning for 2007.   
 
2.2.1 August Tier I Survey 

On August 1, 2006, a Tier I survey was completed on Rock Lake. The Tier I survey 
revealed six distinct plant beds totaling 15.2 acres (Table 2 & Figure 2). Seven different 
species were observed.   

 

Table 2. Rock Lake Tier I Survey Results, August 1, 2006 

Lake: Rock Number of plant beds: 6  

Date: 8/1/06 Number of species: 7  

Secchi: 1.5 Littoral zone size: 15.2  

Plant Bed I.D.  1 2 3 4 5 6 

Plant Bed Size (acres) 3.7 0.1 9.2 0.1 0.1 2.0 

spatterdock (Nuphar variegetum)  1 4 4 4 - - 

white waterlily (Nymphaea tuberosa) 3 1 3 2 2 2 

sago pondweed (Potamogeton pectinatus) 1 - 1 1 3 1 

water willow (Justicia Americana) 1 1 - 1 1 1 

common cattail  (Typhia latifolia) 1 - 1 - - - 

blueflag iris (Iris versicolor) 1 - - - - - 

Bulrush (Scirpus spp.) 1 1 1 1 1 1 
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Figure 2. Tier I Plant Beds, Rock Lake, August 1, 2006 

 
Plant bed 1 was located along the northeast shoreline of Rock Lake (Figure 2). It was 
determined to be 3.7 acres in size.  A total of seven species were observed within the 
plant bed. White water lily was the dominant plant species. Spatterdock, sago pondweed, 
bulrush, water willow, common cattail, and blueflag iris were observed at the lowest 
abundance rating.   
 
Plant bed 2 was located in the northeast corner of Rock Lake (Figure 2). This plant bed 
was determined to be 0.1 acres and was dominated by rooted floating vegetation. 
Spatterdock was the most dominant species.  White water lily, bulrush, and water willow 
were also present.  
 
Plant bed 3 was located on the western shoreline (Figure 2).  Bed 3 was the largest plant 
bed at 9.2 acres and was dominated by rooted floating vegetation.  A total of five plant 
species were observed in plant bed 3. Spatterdock was the most abundant species with a 
score of 4.  White water lily was the second most abundant species with a score of 3.  
Sago pondweed, common cattail, and bulrush were also observed at lower abundance.  
 
Plant bed 4 was located on the southeast side of Rock Lake (Figure 2).  Bed 4 was found 
to be 0.1 acres and contained five different species.  Spatterdock was the most abundant 
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species followed by white water lily.  Sago pondweed, water willow, and bulrush were 
also observed.     
 
Plant bed 5 was located just north of plant bed 4 along the eastern shore of Rock Lake 
(Figure 2).  Bed 5 was found to be 0.1 acres and 4 species were observed.  Sago 
pondweed was the most abundant species followed by white water lily.  Bulrush and 
water willow were observed at the lowest abundance rating.  Bed 5 was the only bed that 
had dense submersed vegetation growth.   
 
Plant bed 6 was located in the southeastern corner of Rock Lake.  This bed was found to 
be 2.0 acres.  White water lily was the most abundant plant species observed.  Sago 
pondweed, water willow, and bulrush were observed at the lowest abundance rating.   
 
2.2.2 Tier II Survey 

Tier II sampling took place on August 1, 2006 immediately following the Tier I 
sampling. A Secchi disk reading was taken prior to sampling, and was found to be 1.5 
feet. Plants were present to a maximum depth of 4 feet. Forty sites were randomly 
selected within the littoral zone. Results of the sampling are listed in Table 3.  The 
bottom half of Table 3 illustrates the frequency of occurrence and dominance of 
individual species.  Vegetation was present at only five of the sample sites (Figure 3).  
The maximum number of species collected per site was 1.   
 

Table 3. Rock Lake Tier II Survey Results, August 1, 2006. 

 

Observed species: Sago pondweed, spatterdock, white water lily, blueflag iris, and bulrush. No plants 

observed from 6.0-10.0 feet.   

 
 

County: Fulton 8 0.20

Date: 8/1/2006 8 0.06

Secchi (ft): 1.5 3 0.20

Maximum plant depth (ft): 4 3 0.06

Trophic status Eutrophic 1 0.53

Total sites: 40 0.53

All depths (0 to 10 ft)

Species 0 1 3 5

sago pondweed 12.5 77.5 12.5 0.0 0.0 2.5

coontail 5.0 95.0 5.0 0.0 0.0 1.0

small pondweed 2.5 97.5 2.5 0.0 0.0 0.5

Depth: 0 to 5 ft
Plant Dominance

Species 0 1 3 5

sago pondweed 16.7 83.3 16.7 0.0 0.0 3.3

coontail 6.7 93.3 6.7 0.0 0.0 1.3

small pondweed 3.3 96.7 3.3 0.0 0.0 0.7

Occurrence and abundance of submersed aquatic plants in Rock Lake

Sites with plants: Mean  species/site:

Sites with native plants: Standard error (ms/s):

Number of species: Mean native species/site:

Number of native species: Standard error (mns/s):

Plant Dominance

Frequency of 

Occurrence
Rake score frequency per species

Maximum species/site: Species diversity:

Native species diversity:

Frequency of 

Occurrence

Rake score frequency per species
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Figure 3.  Location and density of aquatic vegetation, Rock Lake, August 1, 2006 (highest score was 1 

which is represented by small light blue dot). 
 
 

Only three species were collected: sago pondweed, small pondweed (Potamogeton 

pusillis) and common coontail.  Sago pondweed had the highest frequency of occurrence 
(12.5) and dominance index (2.5).  Location and density of sago pondweed is illustrated 
in Figure 4 (in species location and density figures, plant location is illustrated by a color 
coded dot, the color and size of the dot represents the density of the species, and sample 
sites without that species are illustrated by smaller white diamond).   Common coontail 
was the second most abundant species collected and location and density of this species is 
illustrated in Figure 5.  No invasive exotic species were collected.   
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Figure 4. Location and density of sago pondweed, Rock Lake, August 1, 2006 

 
Figure 5. Location and density of common coontail, Rock Lake, August 1, 2006 
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2.3 Aquatic Vegetation Sampling Discussion 

One of the main goals of the aquatic vegetation management plan is to control the 
negative impacts of aquatic invasive species.  It appears that this goal was met again in 
the 2006 season.  In the 2004 Tier II survey milfoil was found at 27.5% of sample sites.  
Milfoil was treated in the spring of 2005 with Renovate herbicide.  No milfoil was 
detected in August of 2005 or August 2006 (Figure 6).   
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Figure 6.  Rock Lake, comparison of Eurasian watermilfoil frequency of occurrence in the last four Tier II 

surveys. 
  

 

Another goal of the vegetation management plan is to maintain a stable diverse aquatic 
plant community.  A large bed of spatterdock and white water lily has traditionally 
existed along the western shoreline of Rock Lake.  This bed was measured at over 15 
acres in 2005.  The 2006 survey found this bed to be just over 10 acres.  There was also 
several floating spatterdock roots found in this area.  It appears that increased turbidity 
has led to a reduction in the rooted floating plant beds.  There also continues to be a lack 
of submersed native vegetation and this has changed little in the last three seasons.  One 
of the main factors hampering development of a more diverse submersed plant 
community is poor water quality.  Rock Lake had Secchi readings of 1.5 feet in both 
2006 surveys.  This is a decrease from last season when Secchi’s were measured at 2.5 
and 2.0 feet.  The shallow Secchi reading are a result of dense microscopic algae blooms.  
These dense algae blooms block available light and limit plant growth to relatively 
shallow shoreline areas.  Much of the shoreline of Rock Lake offers marginal substrate 
for plant growth.  If the water quality is not improved in this lake, a diverse submersed 
native population may never return.   

 

 

3.0 2006 VEGETATION CONTROL 

The main control recommended in the action plan was treatment of Eurasian watermilfoil 
wherever it occurred.  It was theorized that up to 8.0 acres of milfoil could require 
treatment in the 2006 season.  However, no milfoil was detected despite extensive 
sampling during the spring and summer surveys.  Since no milfoil was detected, no 
treatment was completed.   
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4.0 PUBLIC PARTICIPATION 

A public meeting was held on October 23, 2006 in downtown Akron, Indiana at Sloan’s 
restaurant.  The meeting was organized as a tool for obtaining lake use information, 
updating the public on vegetation management activities, and as a way to help plan for 
future plant management activities.  Ten individuals attended the meeting of which all 
had homes on Rock Lake and were members of the Rock Lake Conservation Association.  
A lake use survey was handed out and ten surveys were turned in.  The surveys indicated 
that 90% of those in attendance used the lake for fishing, 80% for boating, 80% for 
swimming, and none of the respondents used the lake for drinking water or irrigation.  
Twenty percent of respondents believed there was still too much aquatic vegetation, 30% 
believed there was not enough aquatic vegetaton, while 100% wished to continue with 
the weed control project.  Twenty percent believed that dredging was needed, while 80% 
believed there was a fish population problem.  According to conversations with several 
respondents, they believed it was becoming more difficult to catch quality fish and that 
the lake needed another fish survey (the last fish survey was completed in 1997).  Eighty 
percent believed there was a water quality problem.   
 
Another topic discussed at the public meeting was the recent discovery of Hydrilla 
(Hydrilla verticillata) in Lake Manitou.  Hydrilla is an invasive aquatic species that was 
originally discovered in Florida in the 1960’s.  There are many characteristics of hydrilla 
that make it a threat to Indiana waterways.  This species can grow in lower light 
conditions than most native species, grows faster than most native species, and can shade 
out other species by forming a surface canopy.  Hydrilla can be easily confused with 
native elodea.  The best way to distinguish Hydrilla from native elodea is that Hydrilla 
typically has five leaves along each whorl along with visible serrated edges along the leaf 
margin (Figure 14).  What makes controlling the spread of Hydrilla difficult is the fact 
that it can be spread by fragments.  That is why it is vitally important that lake users 

remove all plants and sediment from their boats when entering and leaving Rock 

Lake.  More information about controlling the spread of Hydrilla can be found at 
www.protectyourwaters.net.     
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Figure 7.  Illustration of Hydrilla on the left compared to native elodea on the right. Hydrilla typically 
contains five toothed leaves per whorl while native elodea typically has three leaves per whorl and the teeth 
are not visible on the leaves (Illustrations provided by Applied Biochemist).   

 

 

5.0 ACTION PLAN AND BUDGET UPDATE 

The 2005 treatment effectively controlled Eurasian watermilfoil.  No milfoil has been 
detected since the May 2005 treatment.  This species does exist upstream, so it is possible 
that it could return from this source.  It will be important to treat any milfoil that appears 
following May sampling.  It is impossible to predict the exact amount of Eurasian 
watermilfoil that will require treatment next season, but it would be hard to imagine more 
than 5 acres of milfoil would be present.  It is also difficult to predict exactly where the 
milfoil will occur.   If needed, treatment areas will be determined after the spring 
sampling, which should be completed in a similar manner as 2006.  The sampling data 
will also be valuable in tracking control of targeted species and monitoring changes in 
native populations.  The updated budget is below (Table 4).   The Rock Lake 
Conservation Association should request $2,250 for treatment of up to 5 acres of 
Eurasian watermilfoil with Renovate granular or Renovate liquid herbicide $2,250 for 
vegetation sampling and the plan update.  The increase in the plan cost reflects an 
increase in the workload associated with the plan updating procedure.   
 

     Table 4.  Budget estimates for management options 
 2007 2008 2009 

Herbicide & Application Cost* $2,250 $1,750? $1,750? 

Vegetation Sampling & Plan 
Update 

$2,250 $2,250 $2,250 

Total: $4,500 $4,000 $4,000 

*Cost is figured on treating 5.0 acres of Eurasian watermilfoil in 2007.  It is likely that no milfoil will be 
detected in 2007. 
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The main problem with Rock Lake is not nuisance aquatic vegetation, but degrading 
water quality.  This has been made evident by the decrease in Secchi disc levels, decrease 
in native diversity, and declining spatterdock beds.  The Conservation Association has 
been encouraged to pursue funding to develop a diagnostic study that should help 
pinpoint the source or sources of pollution that are contributing to the dense algae 
blooms.  During the public meeting it was the opinion of those in attendance that the 
problem may be due to an increase in the year-round population and the outdated septic 
systems.  During the biologist meeting it was the recommendation of the district biologist 
to contact the county health department in order to investigate the potential septic issue.  
In the meantime, it is very important that residents use the best management practices on 
their lakefront properties.  These practices have been discussed at the public meetings and 
include using only phosphorus free fertilizers, allowing natural buffers to grow on the 
lake margins, and limiting the amount of yard waste entering the lake.  Adoption of these 
practices may help reduce phosphorus loading and improve wildlife habitat.  Reduction 
in phosphorus loading may help increase water clarity that could facilitate native plant 
recovery.     

 

6.0 APPENDIX UPDATE 

6.1 August 2006 Plant Sampling Data  

 

 



Rock Lake AVMP 2006 Update  
February, 2007  - 12 - 

 

 

6.2 2007 Permit Application 
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